1. Introduction {#sec1}
===============

Coronavirus disease- 2019 (COVID-19) is an infectious disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) \[[@bib1]\]. The first case was diagnosed in Wuhan, China on December 2019 \[[@bib1]\]. Moreover, its rapid spread across the globe led to its declaration as a pandemic by the World Health Organization on the March 11, 2020. Currently recorded as the largest outbreak in the 21st century, this pandemic may yield more serious health consequences. It is important to understand that the impact of this pandemic is not only confined to the morbidity and mortality directly caused by the infection. A study from China showed that the overall mortality rate of COVID-19 reached 2.3%. In the same study, it was also shown that the main risk factors for death were cardiovascular diseases (10.5% mortality), diabetes mellitus (7.3% mortality), chronic obstructive pulmonary diseases (6.3% mortality), hypertension (6% mortality), and cancers (5.6% mortality) \[[@bib2]\]. In Italy, the mortality of COVID-19 was around 10% and was associated with chronic kidney disease patients and those undergoing renal replacement therapy with hemodialysis \[[@bib3]\]. Subjects with preexisting kidney diseases possess a high risk of acute renal injury fever, poor oral intake, diarrhea, and non-steroidal anti-inflammatory drug use for the treatment of fever and myalgias during the infection \[[@bib3]\]. Indirectly, the COVID-19 pandemic affected patients with preexisting kidney diseases by causing a shortage in healthcare providers, risk of transmission, and loss of access to healthcare facilities due to the lockdown \[[@bib1]\]. The report aimed to analyze the impact of the COVID-19 pandemic and reflect on the issues encountered when delivering medical services to kidney disease patients during the initial phase of the pandemic in Duhok City, Kurdistan region of Iraq.

2. Material and methods {#sec2}
=======================

2.1. Study setting {#sec2.1}
------------------

This study was performed at the Duhok Renal Disease and Organ Transplant Center in Duhok City, Kurdistan Region of Iraq. The center is composed of the Nephrology and the kidney transplant (KT) departments. The Department of Nephrology is further subdivided into four units: consultation, emergency, infectious disease, and hemodialysis (HD). On the other hand, the KT Department is subdivided into the operation and consultation units. As a referral center, both departments provide care to 745 patients who underwent transplantation and received hemodialysis. The average ages for KT patients and those undergoing HD were 36 ± 12.6 and 48.3 ± 11.4 years, respectively.

On the other hand, the infectious disease units are responsible for treating difficult infections, screening for blood-borne viruses, and vaccination. Vaccination services include hepatitis B, influenza, pneumococcal, and meningococcal vaccines.

2.2. Statistics {#sec2.2}
---------------

This study compared the data from February to April of the years 2019 and 2020. The data was expressed in average numbers per week ± STD. Student T test was used to compare the means and a P value of 0.05 was considered significant. Data computing was performed using Minitab 17 software.

2.3. Ethics {#sec2.3}
-----------

This study was approved by the Ethics and Scientific Committee of the College of Medicine, University of Zakho, Kurdistan Region of Iraq.

3. Results {#sec3}
==========

3.1. Nephrology department {#sec3.1}
--------------------------

The average number of patients visiting the consultation unit per week was 68.67 ± 13.6, which was significantly higher than the number of patients visiting the unit during the pandemic (33.42 ± 29.36; P = 0.001). Additionally, the number of patients admitted to the hospital was reduced from 32.67 ± 5.3 in 2019 to 18.08 ± 4.29 during the pandemic (P = 0.00001). In the infectious disease unit, a decrease in the number of patients attending the virology screening and vaccination program ([Table 1](#tbl1){ref-type="table"} ) was noted. In the emergency unit, the number of performed catheter insertions remained almost unchanged (P = 0.2). No significant changes were seen in the number of new patients with chronic kidney insufficiency (CKI) as well as patients undergoing hemodialysis (HD). Furthermore, no significant changes were seen in the number of deaths per week ([Table 1](#tbl1){ref-type="table"}). In the dialysis unit, the number of dialysis sessions per week was reduced from 341.5 to 306.42 sessions per week (P = 0.002) (see [Table 2](#tbl2){ref-type="table"}).Table 1The impact of pandemic on services of the Department of Nephrology.Table 120192020P valueMeanSDMeanSDNephrology consultation68.6713.633.4229.630.001Nephrology Admission32.675.318.084.290.0001Catheter Insertion145.3611.52.910.2Renal Biopsy4.4171.83211.4140.0001Virology Screening40.337.1911.9215.820.0001Vaccination20.4210.316.837.690.009Death in CKD0.9170.7931.250.8660.36New cases CKI2.1671.031.750.8660.29New cases HD1.6670.7781.1671.030.21Dialysis sessions341.517.63306.4218.760.002[^1]Table 2The impact of pandemic on services of kidney transplant department.Table 220192020P valueMeanSDMeanSDKT consultation135.737.7102.526.30.005KT Admission92.3353.4173.1470.001KT1.1670.5770.50.6740.025Death in KT000.250.4520.1[^2]

3.2. Kidney transplant department {#sec3.2}
---------------------------------

A significant reduction in the number of patients attending the KT consultation unit (135.7 ± 37.7 versus 102.5 ± 26.3; P = 0.005) was noted. The number of KT operations was reduced from 1.167 to 0.5 operations per week (P = 0.025) Table 2

4. Discussion {#sec4}
=============

The COVID-19 outbreak began in China on December 2019 and spread to countries all over the world. The infection was widespread and became intense in Iraq, which had been recovering from years of sectarian conflicts and political instability. The country's health system was chronically under-funded, under-resourced, over-burdened, and ill prepared for the COVID-19 pandemic. In February 2020, the first few COVID-19 cases were diagnosed in Iraq. As a response, the local government in Duhok City took extraordinary actions to slow down the spread of the infection and decrease the fatality rate. These measures included closing boarders and airports, cancellation of mass gatherings and non-emergency services in hospitals, and a community-wide lockdown \[[@bib4],[@bib5]\]. Additionally, local authorities diverted the city's limited staff and resources to cater to COVID-19 patients \[[@bib6],[@bib7]\]. Majority of our patients had coexisting diseases such as hypertension and diabetes. Therefore, such patients were at high risk for COVID-19 infection and its complications. The restriction of movement and infection control measures in the center were generally successful in preventing COVID-19 infection in our patients. Only a limited number of COVID-19 patients were diagnosed in the city \[[@bib4]\]. However, the lockdown and diversion of staff and resources brought about issues. In our study, there was a significant reduction in the number of patients attending the consultation units of the nephrology and KT departments. This may be a result of the community-wide lockdown or the fear of getting infected with the virus. Additionally, a significant decrease in the number of HD sessions was noted. This was due to the reduced number of staff in the dialysis unit. This is consistent with a study conducted in India where the number of patients attending their HD sessions \[[@bib8]\] was significantly reduced. Additionally, the already crowded schedule caused by internally displaced people in the city \[[@bib9]\] hindered the allocation of a machine specifically for COVID-19 patients. Such reduction in services will have a long-term impact on our patients. On the other hand, emergency services were not affected and the number of catheter insertions did not change. The death rates increased in both departments, although statistical significance was not achieved. The death rates might increase in the future due to long-term complications, rather than acute complications. It is worth mentioning that a KT candidate died due to failure to solve preoperative administrative issues because of the lockdown. To avoid issues such as this, it is important to issue new working patterns and responsibilities to cope with the demands of patients with kidney diseases.

In a study investigating the prevalence of the hepatitis B (HBV) and C virus (HCV) in patients undergoing regular HD in the city, 3.49% and 2.1% of the patients tested positive for HBV and HCV, respectively \[[@bib10]\]. Additionally, our center suffered from two outbreaks of HCV infection in the recent years \[[@bib9],[@bib11]\]. In our study, we found a significant reduction in the number patients undergoing blood-borne virus screenings, which may lead to another outbreak in the center. This is due to the limited number of staff, which caused laboratories to be open for only 2 days of the week.

To conclude, the lack of preparedness before the pandemic resulted in an interruption in healthcare services and negatively affected patients with kidney disease. In addition, this pandemic will continue to negatively affect patients with kidney diseases in the long-term.
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[^1]: CKD: chronic kidney disease; CKI: chronic kidney insufficiency; HD: hemodialysis; SD standard deviation.

[^2]: KT: kidney transplant; SD standard deviation.
